Objective: Obesity is a major health problem which has clinically significant role to develop kidney disease. This study was performed to see the association between Body Mass Index (BMI) and glomerular filtration rate ( GFR) in healthy adults. 
INTRODUCTION
GFR is considered the best overall index of kidney function for diagnosis, staging and appropriately treating kidney disease (1) . GFR can be measured by filtration markers like inulin clearance which is gold standard but costly and not readily available (2, 3) . 99m Tc DTPA with GFR camera Gates method is simpler and popular method which is used in clinical practice (1) . Overweight and obesity are significant risk factors for kidney disease (4, 5) . This study was performed to find out the relationship between GFR and BMI in healthy adults.
PATIENTS AND METHODS
This analytical cross sectional study was carried out at Institute of Nuclear Medicine and Allied Sciences, Mitford, Dhaka over a period of 12 months from January 2014 to December 2014. A total 34 healthy adults were included in the study having no major medical problems like hypertension, diabetes mellitus, endocrine disorder, connective tissue disorder and no history of taking drugs affecting kidney function . The BMI of the study subjects were recorded. Each of the study subjects underwent 99m Tc DTPA renogram with camera Gated GFR. All patients were hydrated with 300 to 500 ml of water 30 minutes prior to examination. The patient lay down on a bed in the supine position and examination performed by dual head Siemens Symbia Gamma camera. Tc DTPA was administered in an antecuebital vein and was followed by infusion of 20 ml normal saline. The post syringe count and antecuebital count was recorded. The semiluner background region of interest (ROI) of each kidney was defined. The GRF was automatically estimated by a commercially available computer according to the Gates algothrim. The collected data were complied and analyzed using computer based software SPSS program, version 21. Pearson's correlation coefficient test and multiple regression analysis were performed to find the relationship between age and BMI with GFR. P value is considered as ≤ 0.05 statistically significant.
RESULT
Among the 34 study subjects 09 (26.5%) were female and 25(73.5 %) were male.
The mean age of the study subjects was 46.82 years with a range of 38 to 27 years and mean BMI was General characteristics of the study subjects are shown in Table 1 .
To see the relationship among weight and BMI with GFR, Pearson's correlation coefficient test was done and a positive correlation (r = 0.421, P = 0.012) was observed between GFR and BMI as well as with weight (r = 0.354, P = 0.040). The result was statistically significant (P<0.05). Age of the study subjects inversely correlate with BMI and the result was statistically significant (r = -0.395 P = 0.049). Multiple regression analysis were done among the dependent variable GFR and independent variable age, sex, serum creatinine and BMI . The standardized coefficients (β) was 2.298 ( P = 0.029) for BMI, β was -1.064 (P = 0.296) for serum creatinine, β was -1.082 (P = 0.04) is for age and β was 0.135 (P = 0.399) is for sex. It revealed that a change in BMI had a great effect on GFR than sex, serum creatinine or age. Changing BMI by one unit would change GFR by 0.376 units. The result was statistically significant (P<0.05). This regression analysis also showed that sex (β = 0.135,P = 0.399) and serum creatinine (β = -0.176,P = 0.296) were not the independent predictors of GFR.
DISCUSSION
The rising incidence of various kidney diseases and the epidemic of overweight and obesity are major public health problem (5) . Several epidemiological studies have confirmed that both obesity and kidney disease are modifiable risk factors (6, 7).
In this study the age were in between 27 to 65 years with mean ± SD 46.82±11.68 years and female were 26.5% and male were 73%. These findings were consistent with study conducted by Levey et al where the study subjects of prospective kidney donors were within the range of 25 to 60 years with mean ± SD 42 ± 17.13 years (7).
In this study negative effect of age was found on GFR (r = -0.340, P < 0.049) that is aging had been associated with decline GFR in healthy subjects. Very similar findings were observed in different studies and showed GFR was low with advancing of age. They showed that about 25% of the Glomeruli disappeared by the fourth decade of life and 50 % by the seventh decade and after 3rd decade glomerular sclerosis began to appear (8, 9, 10, 11, 12) .
In this study mean GFR was 82.38 ± 22.26 ml/min with a range of 41.2 to 131.4 which was consistent with the other study where the mean GFR was 85.88 ± 28.29 ml/min with a range of 60.5 to 138.9 ml/min (10).
The Pearson correlation coefficient study showed that positive relationship between GFR and the BMI (r = 0.425, P = 0.024) and also with weight (r = 0.354, P= 0.040). These findings consistent with those of previous studies which reported that GFR was elevated in obese person . They also suggested that the presence of glomerular hyperfiltration in overweight and obese subjects did not indicate that they had healthy kidneys and if this glomerular hypertension persist, it would lead to subsequent structural change in the kidney which was one of the aetiopathogenetic factor in the predisposition to CKD and ESRD even in the absences of diabetes and hypertension ( 9, 10, 11, 12, 13 (15) . Some studies showed that increased BMI was strongly associated with decreased GFR which was dissimilar with the present study (8, 9) . In a community based cross sectional study conducted by Ishizaka et al. in Japan found that increased BMI was associated with low GFR even in the absence of hypertension, dyslipidemia, diabetes mellitus even though the underlying mechanism behind this relationship was unclear (8) .
Multiple regression analysis of this study revealed that age and BMI were the independent predictor for the GFR .The regression analysis also showed that per unit change of BMI , GFR had changed 0.376 unit which was very similar with other study. They showed that BMI was the positive predictor for the GFR and age was the negative (12) . Ribesten et al reported higher GFR in high BMI was in line with the positive predictive value of BMI for GFR in multivariate analysis (13) . In the present study sex and serum creatinine were not the independent predictor of GFR. This finding were not similar with the studies where sex and serum creatinine were the independent predictor (5,6,7).
Several limitations of this study should be considered such possible small sample size, cross sectional study, formal measurement of body composition; other methods of measurement of GFR were not taken in count. 
CONCLUSION
The present study showed that BMI is positively related with GFR and inverse relationship was found between the age and GFR. The underlying mechanism behind this relationship is unclear. For community dwelling healthy persons, prospective population based studies are needed to investigate the mechanisms underlying this association and to determine whether effective interventions that reduce BMI in adults population will reduce kidney disease.
